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A battery powered tool includes a housing (14) adapted to carry a battery. A shaft (16) having first and second ends is connected to 
the housing (14) at the first end thereof. A first mechanical joint is adapted for rotatably receiving and supporting an attachment. The first 
mechanical joint (20) is mounted at the second end of the shaft. The first electrical connector (22) contained within the first mechanical 
joint (20) is adapted to cooperate with a second electrical connector in the attachment to provide electricity thereto. A first electrical 
conductor (24) extends within the shaft from the housing to the first electrical connector (22) for carrying electric current from a battery to 
operate the attachment. A second electrical connector engages with the first electrical connector, and is connected to a boom. A second 
electrical conductor extends within the boom, and the other end of the boom carries a hedge trimmer, a line trimmer, a proner, a blower or 
an extension. 
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ATTACHMENT SYSTEM FOR 
BATTERY POWERED TOOL 

TECHNICAL FIELD 

The present invention relates to an attachment 
5 system for a battery powered tool and more particularly 
to a portable system adaptable to receive a line 
trimmer, a hedge trimmer, a pruner, a blower or an 
extension. 

BACKGROUND ART 

10 It is well known in the art to provide 

portable line trimmers, blowers, pruners, and hedge 
trimmers. Examples of such systems include those 
disclosed in U.S. Pat. No. 4,884,314, which discloses a 
portable retractable battery operated blower for 

15 removing light debris from sidewalks or driveways. U.S. 
Pat. No. 4,413,371 discloses a blower attachment for a 
portable power unit. U.S. Pat. No. 4,08 9,114 discloses 
a cordless electric lawn edger having a flexible strand 
of nylon monofilament rotated at high speed to effect 

20 cutting of grass and weeds. U.S. Pat. No. 4,237,610 
discloses a portable electrically energized, cordless 
grass trimmer having a rotatable hub which is adapted to 
rrt^Tnarivery mount a ^flexible cutter strip, a line™ 
cutter and mechanical counter balance. 

25 Many of these systems work efficiently and 

provide the desired result of cutting, trimming or 
blowing. However, it is desirable to develop a system 
which is adaptable to selectively achieve all of these 
results while remaining portable, lightweight and easy 

30 to use. 
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U.S. Pat. No. 4,876,490 discloses an electric 
motor drive system for hand guided tools which attempts 
to provide this selective capability, in particular for 
garden appliances but also for tools used at home such 
5 as drills and the like. However, this system is awkward 
because it requires the user to wear a battery-carrying 
power pack over the user's back, or around the user's 
waist. This renders the system uncomfortable and 
impractical. 

10 It is desirable to develop an integrated 

attachment system which is lightweight, easily 
maneuverable, and does not require the user to wear a 
backpack or power belt. 

DISCLOSURE OF INVENTION 



15 A battery powered tool includes a housing 

adapted to carry a battery. A shaft having first and 
second ends is connected to the housing at the first end 
thereof. A handle is provided on either the shaft or 
the housing. A first mechanical joint is adapted for 

20 rotatably receiving and supporting an attachment. The 
first mechanical joint is mounted at the second end of 
the shaft. A first electrical connector is contained 
within the first mechanical joint and is adapted to 

cooperate — with — a — second — e-lectricai — connector — in — the- 

25 attachment to provide electric current thereto. A first 
electrical conductor extends within the shaft from the 
housing to the first electrical connector for carrying 
electric current from the battery to operate the 
attachment. A second electrical connector is adapted 
30 for engagement with the first electrical connector, and 
is connected to a boom. A second electrical conductor 
extends within the boom, and the other end of the boom 
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carries a hedge trimmer, a line trimmer, a pruner, a 
blower or an extension. 

Further, a battery powered tooling system 
includes a housing adapted to carry a battery, and a 
5 shaft having first and second ends, connected to the 
housing at the first end. A first mechanical joint is 
connected to the second end of the shaft and adapted for 
rotatably receiving and supporting a removable work 
member. A first electrical connector is contained 

10 within the first mechanical joint. A first electrical 
conductor extends within the shaft from the housing to 
the first electrical connector for carrying electric 
current from the battery to operate the work member. 
The work member includes a second mechanical joint 

15 adapted for engagement with the first mechanical joint, 
a second electrical connector within the second 
mechanical joint, a boom having first and second ends 
mounted at the first end to the second mechanical joint, 
and a motor housing. An electric motor is mounted 

20 within the motor housing, and a second electrical 
conductor extends within the boom from the second 
connector to the electric motor for carrying electric 
current thereto. A work tool is operatively connected 
to the electric motor and selected from the group 

25 consisting of a line trimmer, a hedge trimmer, a pruner 

and— a—blower-* 

Accordingly, an object of the present 
invention is to provide an integrated battery powered 
tool which is lightweight, easy to carry and supported 
30 by a handle or a pair of handles. 

Another object of the present invention is to 
provide a battery powered tool which is easy and 
inexpensive to manufacture, and simple to use. 
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A further object of the present invention is 
to provide an attachment system for a battery powered 
tool which is easily balanced and does not require the 
user to wear a backpack or power belt. 

5 Yet another object of the present invention is 

to provide a highly dependable attachment system for a 
battery powered tool which is sufficiently powered to 
operate efficiently and effectively. 

A still further object of the present 
10 invention is to provide an attachment system for a 
battery powered tool which is adaptable for hanging on 
a battery charger . 

These and other objects, features and 
advantages of the present invention will be more 
15 thoroughly understood with reference to the accompanying 
drawings and description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is an exploded perspective view of a 
mechanical joint and attachment according to the present 
2 0 invention; 

FTGURE - 2~rs~a~pl:arr~vre 

tool according to the present invention, including a 
line trimmer; 

FIGURE 3 is a plan view of an extension for an 
2 5 attachment system according to the present invention; 

FIGURE 4 is a plan view of a hedge trimmer 
attachment according to the present invention; 
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FIGURE 5 is a plan view of a pruner attachment 
according to the present invention; 

FIGURE 6 is a plan view of a blower attachment 
according to the present invention; 

5 FIGURE 7 is an exploded perspective view of a 

second embodiment of a mechanical joint and attachment 
according to the present invention; and 

FIGURE 8 is a vertical cross-sectional view of 
a second embodiment of a mechanical joint and attachment 
10 according to the present invention. 

BEST MODE S FOR CARRYING OUT THE INVENTION 

Referring to FIGS. 1 and 2, a battery powered 
tool 10 is shown according to the present invention. 
The tool 10 is adapted to selectively receive 

15 attachments 12. The tool includes a housing 14 adapted 
to carry a battery. A shaft 16 having first and second 
ends is connected to the housing 14 at the first end 
thereof. A handle 18 is connected to the shaft 16. A 
first mechanical joint 20 is connected to the second end 

20 of the shaft and adapted for rotatably receiving and 
supporting the removable attachments 12. A first 

— e±ectrrcal-"coW€Ul^jr"22~is contained within the first 
mechanical joint 2 0 and is adapted to cooperate with a 
second electrical connector in the attachment 12 to 

25 provide electric current thereto. A first electrical 
conductor 24 extends within the shaft 16 from the 
housing to the first electrical connector 22 for 
carrying electric current from the battery to operate 
the attachment 12. 
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The first electrical connector 22 includes a 
generally cylindrical base 24, and a body member 26 
connected thereto along a central cylindrical axis. The 
connector body member 26 has a cylindrical bore 
5 therethrough having a cylindrical electrical contact 
member 28 press-fit therein. The cylindrical contact 
member 28 is a female-type contact adapted for receiving 
a male contact, wherein the contacts are adapted to 
rotate respectively while maintaining electrical contact 

10 therebetween. The connector base 24 has a slot 30 
formed thereon for cooperation with a rib extending from 
the first mechanical joint 20. This slot 30 prevents 
rotation of the first electrical connector 22 with 
respect to the first mechanical joint 20, This 

15 configuration allows the male electrical contact member 
to rotate with respect to the female first electrical 
contact member to prevent twisting of the first 
electrical conductor 32 when the attachment 12 is 
rotated with respect to the first mechanical joint 20. 

20 The first mechanical joint 2 0 includes first 

and second generally half -cylindrical shaped cover 
plates 34,36 held together by screws 38. The first 
plate 34 has inner and outer sides 4 0,42, and the second 
plate 36 has inner and outer sides 44,46. The two, 

25 plates are connected together so as to hold the first 

eiectri-ca-1— eonneete^ 22— therebetween-^ A— second— end— of— 

the shaft 16 is held between an end of the cover plates 
34,36, in order to secure the first mechanical joint 
with respect to the shaft. 

3 0 The attachment 12 includes a second mechanical 

joint 48 connected to a boom 50. The second mechanical 
joint 48 has a locating pin 52 resiliently connected 
thereon. The locating pin 52 is adapted to cooperate 
with an aperture 54 formed in the boom 50 to secure the 
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second mechanical joint with respect to the boom. The 
locating pin 52 is adapted to further cooperate with a 
hole 56 formed in the f irst plate 34 in order to secure 
the attachment with respect to the first mechanical 
5 joint. The locating pin 52 is further adapted to 
cooperate with a channel 58 formed on the inner sides 
4 0,44 of the first and second plates. By depressing the 
locating button 52 below the opening 56 formed in the 
first plate, the user may twist the attachment 12 with 
10 respect to the first mechanical joint. As the 
attachment is twisted, the locating pin 52 cooperates 
with the channel 58 to allow rotational movement of the 
attachment with respect to the first mechanical joint 
while preventing detachment of the attachment from the 
15 first mechanical joint. A male electrical contact 
member 60 is adapted for selective mating within the 
female contact member 28. The male contact 60 is 
contained within the second electrical connector 62, 
which secures the male contact 60 with respect to the 
20 attachment. This facilitates continuous electrical 
contact between the first and second electrical 
connectors as the attachment is rotated with respect to 
the first mechanical joint and the locating pin 52 
cooperates with the channel 58. A second electrical 
25 conductor 64 carries electric current from the second 
electrical connector 62 to the work tool. As shown in 

EIGS-.~2^6~,~the-~WQrk™too-l^^ 

extension 72, a hedge trimmer 76, a pruner 84, or a 
blower 90 . 

30 Referring to FIG. 2, the line trimmer 66 

includes a motor housing 68, an electric motor mounted 
within the motor housing, and a flexible strand 70 
operatively connected to the electric motor and 
extending outwardly from the motor housing. In 

35 operation, electric current from the battery in the 
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housing 14 travels through the first electrical 
conductor, the first electrical connector, the second 
electrical connector, and the second electrical 
conductor to the electric motor. This electric current 
5 operates the electric motor, which actuates rotational 
movement of the flexible strand 70. In this 

configuration, the tool may be used for trimming grass, 
weeds, etc. 

As shown in FIG. 3, the extension 72 includes 
a third connector 74 mounted at the second end of the 
boom for extending the length of the tool . The third 
connector 74 is adapted to receive and support any of 
the second mechanical joints 48 of the attachments 
herein disclosed. The extension 72 is particularly 
useful with the hedge trimmer 76 and the pruner 84 
attachments. This extension enables the user to trim 
high bushes or to prune high branches. Furthermore, 
more than one extension may be added to the tool to 
significantly increase the length of the tool. The 
extension is designed so that more than one unit may be 
fitted together. 

Referring to FIG. 4, the hedge trimmer 76 
includes a motor housing 78, and a hedge trimmer blade 
80 operatively connected to the electric motor and 
-2-5 — e^endi-ng---outrwajgd-l-y- f -r o m--- fc-he— motor—housing-* The— hedge- 
trimmer further includes a knob 82 for adjusting the 
angle of the blade 80 relative to the boom to provide 
different angles for different hedge trimming needs. 
For example, when trimming high bushes, the user may 
30 adjust the knob 82 so that an angle of approximately 60° 
exists between the blade 80 and the boom. This enables 
the user to trim the top portion of bushes more easily. 



10 



15 



20 



WO 96/07516 



PCT/US95/11274 



-9- 

As shown in FIG. 5, the pruner 84 includes a 
motor housing 86, an electric motor within the housing, 
and a pruner blade 88 operatively connected to the 
electric motor and extending outwardly from the motor 
5 housing. This attachment is generally used for pruning 
branches or limbs from a plant or tree. 

Referring to FIG. 6, the blower 90 includes a 
motor housing 92, an electric motor within the housing, 
a blower fan operatively connected to the motor, and a 
10 blower tube 94 operatively connected to the motor 
housing for directing air from the blower fan to a 
desired location outside the system for blowing leaves 
or debris. 

It can be appreciated that this attachment 
system is adaptable for use with existing wall -hanging 
battery chargers. These wall mounted battery chargers 
may receive the housing 14 and provide a voltage 
differential thereto for recharging the battery. This 
provides a convenient and safe storage device for the 
tool . 

An alternative embodiment of the first and 
second electrical connectors is shown in FIGS . 7 and 8. 
The alternative first electrical connector 102 includes 

gee tangul - ar - sockets— Ib04~wi1^h^ont^ct^^ dis pose d" 

25 therein. The second electrical connector 108 includes 
extension plugs 110 adapted for cooperation with the 
sockets 104 . The extension plugs 110 include female 
contact channels 112 therein adapted for cooperation 
with the contact prongs 106 of the first electrical 
30 connector. The first electrical connector 102 includes 
a channel 114 for cooperation with a boss 116 extending 
from the inner side of the second plate. This boss 116 
cooperates with the channel 114 to allow rotational 



15 



20 
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movement of the first electrical connector 102 with 
respect to a first mechanical joint. The dog 118 
prevents the first electrical connector from rotating 
more than 360° with respect to the first mechanical 
5 joint. By preventing rotation in excess of 360© , the 
first electrical conductor wires are prevented from 
twisting, tangling, and breaking. 

Similarly, the second electrical connector 108 
includes a channel 120 for cooperation with a boss 122. 

10 The boss 122 is a part of push pin 124, which is adapted 
to cooperate with a hole 126 formed in the boom. The 
hole 126 is slightly chamfered in order to pinch and 
hold the push pin 124 when the push pin is forced into 
the hole 126 after the second electrical connector 108 

15 has been inserted into the boom and the channel 108 has 
been aligned with respect to the hole 126. The boss 122 
cooperates with the channel 120 to allow rotational 
movement of the second electrical connector 108 with 
respect to the boom, while preventing movement of the 

20 second electrical connector fore and aft along the 
central axis of the boom. The dog 128 of the second 
electrical connector 108 prevents rotation of the second 
electrical connector with respect to the boom in excess 
of approximately 360o. As a result of this 

25 configuration, a stack-up of selective rotational 

capabi lity occurs and enables the boom to rotate nearly 

72 0o with respect to the first mechanical joint. In 
other words, the first electrical connector 102 may 
rotate up to approximately 360o with respect to the 

30 first mechanical joint, as limited by the first dog 118, 
and the second electrical connector 108 is allowed to 
rotate up to approximately 360© with respect to the 
boom, as limited by the second dog 128, thus resulting 
in potential rotational movement of up to approximately 

35 720° between the first mechanical joint and the boom. 
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FIG. 8 shows a vertical cross-section of the 
first electrical connector 102 and the first mechanical 
joint 20. As shown, the boss 116 cooperates with the 
channel 114 to allow rotation of the first electrical 
5 connector 102 with respect to the first mechanical 
joint. The dog 118 cooperates with the protrusion 116 
to prevent rotational movement of the first electrical 
connector 102 in excess of 360o with respect to the 
first mechanical joint 20. In this manner, the user may 
10 adjust the relative angle of the tool with respect to 
the handle and housing. This adjustment capability 
provides the user with flexibility in adjusting the tool 
for convenient operation thereof. 



While the best modes for carrying out the 
15 invention have been described in detail, those familiar 
with the art to which the invention relates will 
recognize alternative designs and embodiments for 
practicing the invention as defined by the following ' 
claims . 
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WHAT IS CIAIMED IS : 

1. A battery powered tool, comprising: 
a housing adapted to carry a battery; 
a shaft having first and second ends, and 
5 connected to said housing at said first end; 

a grip on one of said shaft and said housing; 
a first mechanical joint connected to the 
second end of said shaft; 

a first electrical connector contained within 
10 said first electrical joint; 

a first electrical conductor extending within 
said shaft from said battery to said first electrical 
connector; and 

a second mechanical joint adapted for 
15 selective cooperation with the first mechanical joint; 

a second electrical connector adapted for 
cooperation with said first electrical connector and 
contained within said second mechanical joint; 

a boom having first and second ends, mounted 
20 at said first end to said second mechanical joint, the 
boom forming a an aperture therethrough adjacent said 
second mechanical joint; and 

a motorized implement affixed to the booth 
second end and electrically coupled to the battery via 
25 the second electrical connector. 

2 . The tool of claim 1 wherein the motorized 
implement comprises a line trimmer, including: 
a motor housing; 

an electric motor mounted within said motor 

30 housing; 

a flexible strand operatively connected to 
said electric motor and extending outwardly from said 
motor housing; and 
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a second electrical conductor extending within 
said boom from said second electrical connector to said 
electric motor for carrying electric current thereto. 

3. The tool of claim 1 further comprising: 
5 a third mechanical joint mounted at said 

second end of said boom for lengthening the tool; 

a third electrical connector contained with 
said third mechanical joint; and 

a second electrical conductor extending within 
10 said boom from said second electrical connector to said 
third electrical connector for carrying electric current 
thereto . 



4 . The tool of claim 1 wherein the motorized 
implement comprises a hedge trimmer mounted at said 
15 second end of said boom, including: 
a motor housing; 

an electric motor mounted within said motor 

housing; 

a hedge trimmer blade operatively connected to 
20 said electric motor and extending outwardly from said 
motor housing; and 

a second electrical conductor extending within 
said boom from said second electrical connector to said 
electric motor for carrying electric current thereto. 



25 5. The tool of claim 1 wherein the motorized 

implement comprises a hedge trimmer mounted at said 
second end of said boom, including: 

a pruner mounted at said second end of said 
boom, including: 
3 0 a motor housing; 

an electric motor mounted within said motor 
housing; 
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a pruner blade operatively connected to said 
electric motor and extending outwardly from 
said motor housing; and 

a second electrical conductor extending 
5 within said boom from said second electrical 

connector to said electric motor for carrying 
electric current thereto. 

6. The tool of claim 1, wherein the 
motorized implement comprises a hedge trimmer mounted at 
10 said second end of said boom, including: 

a blower mounted at said second end of said 
boom, including : 

a motor housing; 

an electric motor mounted within said motor 
15 housing; 

a blower fan operatively connected to said 
electric motor; 

a blower tube operatively connected to said 
motor housing for directing air from said 
20 blower fan to a desired location outside the 

system for blowing leaves or debris; and 

a second electrical conductor extending 
within said boom from said second electrical 
connector to said electric motor for carrying 
25 electric current thereto. 



7. The tool of claims 2, 4, 5 or 6 wherein 
said first mechanical joint comprises: 

first and second generally half -cylindrical 
cover plates having inner and outer sides, and first and 
30 second ends thereof, said first plate forming an opening 
t he r e t hr ough ; 

a plurality of screws connecting said first 
and second plates in a manner to contain said first 
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electrical connector and the second end of said shaft 
therebetween; and 

said first and second cover plates adapted to 
selectively receive and support said second mechanical 
5 j oint therebetween . 

8. The tool of claim 7 wherein said second 
mechanical joint comprises a locating pin resilient ly 
connected to said second mechanical joint for selective 
engagement within said aperture formed by said boom and 

, 10 further within said aperture formed by said first cover 
plate, such that, said locating pin is movable between 
a first position in cooperation with said aperture 
formed by said boom for securing said second mechanical 
joint with respect to said boom, and a second position 
15 in cooperation with both said aperture formed by said 
boom and said opening formed by said cover plate to 
secure said attachment with respect to said first 
mechanical joint. 

9. The tool of claim 7, further comprising 
2 0 a channel formed by said inner sides of said first and 

second cover plates for selective cooperation with said 
locating pin, said locating pin being movable in 
cooperation with said channel when said locating pin is 
depressed below said opening formed in said first cover 
2.5 — p.lat.e—ta-f a ci-Li-tate-^gofea-fe4on— o-f—said^geeond—eiec tr i ca - 1 ' 
connector with respect to said first electrical 
connector. 
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